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THE EFFECT OF ANTI-ANDROGENS ON THE RESPONSE OF RAT
PREPUTIAL GLANDS TO TESTOSTERONE*
E. LINN JONES, M.D.t AND LINDA WOODBURY, M.D.
In recent years, a number of new compounds
have been discovered which have anti-androgenic
effects on animals. In experimental animals, these
compounds antagonize the effects of testosterone,
yet have little or no estrogenic effect. Such com-
pounds are of interest because of their potential
usefulness in the management of certain dis-
eases which are believed to be aggravated by
androgens, such as carcinoma of the prostate,
acne vulgaris, hirsutism, and patterned male
baldness.
Estrogens have been widely used as antagonists
in the treatment of prostatic carcinoma, in spite
of major undesirable side-effects such as breast
enlargement. In the treatment of acne vulgaris,
the unwanted side-effects of estrogens have
tended to restrict the use of these substances
topically as well as orally. If a compound could be
found which was capable of reducing the effect
of androgenic hormones on the pilosebaceous
apparatus, but was free from other anti-andro-
genie or undesirable side-effects, such a compound
might be very useful in the management of acne
vulgaris.
A search of the literature and inquiries to drug
manufacturers revealed fifteen compounds to
which a.nti-androgenic activity has been at-
tributed. Five of these were made available to
the authors for animal experimentation. Their
chemical structures are shown in Figure 1. Com-
pound SC-9420, which is currently marketed as a
diuretic under the trade name "Aldactone," has
been studied intensively because of its ability to
block the action of aldosterone.
Ro2-7239 has been demonstrated to have a
very weak androgenic action when tested on the
chick comb (1), yet it is able to interfere with the
action of the highly potent androgen, testosterone
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propionate, on the seminal vesicles, prostate, and
levator ani muscle of the rat (2). Lauppi studied
the action of Ro2-7230 on rat epidermis and found
that it lowered the rate of mitosis, reduced the
thickness of the epidermis, and inhibited the
induction of epidermal proliferation and acantho-
sis by testosterone (3—5).
Since no reports of the effect of these com-
pounds on the pilosebaceous apparatus could be
found, it was decided to undertake such studies.
Three possible mechanisms by which anti-
androgenic compounds might act are as follows:
1. Reducing the ability of target organs to
respond to androgens.
2. Reducing the release of androgenic sub-
stances by the gonads and adrenal glands.
3. Reducing the release of pituitary hormones
which stimulate the gonads and adrenals to
secrete androgenic hormones.
The studies presented here are concerned with
the direct effects of compounds on the target
organs. By using castrated animals receiving exog-
enous androgens, it is possible to eliminate most
of the effect mediated through the second and
third mechanisms.
In a recent review of anti-androgenic sub-
stances by Dorfman (6), two animal tests for
anti-androgenic activity were described. One of
these uses the comb of the chick as a target
organ, and the other uses the seminal vesicles,
prostate, and levator au muscle of the rat.
The comb of the chick is of interest to the
dermatologist because it is a dermal structure
which is highly responsive to both systemic and
topical androgens. Androgens cause the comb to
enlarge, apparently as the result of both vascular
engorgement and an increase in the amount of
extra-cellular metachromatic polysaccharides.
The weight of the chick comb is a useful index
for the bio-assay of androgenic activity. An in-
creased rate of incorporation of sulfur into
sulfated polysaccharide in the androgen-treated
chick comb has been demonstrated by radio-
isotopic methods (7). The chick comb is not useful
for the study of the effects of hormones on dermal
appendages, however, since it is devoid of these.
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FIG. 1. Structural formulas of five compounds with anti-androgenie activity. The structure of testos-
terone is shown for comparison.
FIG. 2. A midline incision in the pubic area of
a male rat revealing the bilateral subcutaneous
preputial glands.
The sebaceous glands of the rat have been used
for experimental study of the effect of hormones
on the size of sebaceous structures. The volume
of the sebaceous glands can be calculated from
planimetrie measurements of projections of serial
sections of the glands (5, 9). This method, while
useful, has the disadvantage of being quite time-
consuming.
The male rat has two bilateral modified sebace-
ous glands, the preputial glands, which arise from
the hair-bearing skin around the penis (Fig. 2
and 3). In the female rat, homologous glands are
present. The preputial glands appear to be sub-
ject to the same hormonal influences as the
sebaceous glands (10, 11), but because of their
greater size the preputial glands can be readily
dissected and weighed. The preputial glands have
been shown to enlarge in response to testosterone,
androsterone, and androstenediol (12). For this
reason, they were consideredlikely to be suitable
organs for the study of the effects of anti-andro-
genie compoullds on sebaceous structures.
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Fm. 3. A histologic section of a preputial gland from a castrated male rat treated with testosterone
showing the sebaceous nature of the gland.
METROnS AND MATERIALS
All rats used were castrated males of the
Sprague-Dawley strain fed an ad lib diet of Purina
Laboratory Chow and water. Room temperature
and lighting were not closely controlled. The rats
were castrated two weeks or more before the begin-
ning of the experiments. All animals were weighed
at the beginning and conclusion of the experi-
ments, and were distributed into the various test
groups in a random manner and identified by
notching of the ears. Each test group was housed
in a separate cage. The animals were injected daily
with a 0.5 or 1.0 cc volume of a sesame oil solution
of the compounds to be tested.
Injections were made subcutaneously in the
scapular area for 10 to 14 days, and the animals
were sacrificed on the day following the last in-jection. After sacrificing, the rats were tagged
with code numbers, and the preputial glands.
seminal vesicles, ventral prostate and levator ani
muscles were dissected by one operator who was
not aware of the coding. The moist weights of the
organs were recorded immediately after dissection,
The levator ani muscle was dissected using the
method described by Eisenberg and Gordan (13).
Compounds SC-9420 (Aldactone), SC-10363,
and SC-4956, were obtained from G. D. Searle &
Co.t Compound Ro2-7239 was obtained from
Hoffman-LaRoche Inc. Compound BS-1280 was
obtained from Syntex Laboratories, Inc.f In
some experiments, the antiandrogen and testos-
terone were injected separately at different sites.
In other experiments they were dissolved in the
same vial and injected together. Benzyl alcohol,
3 percent or 6 percent was added to maintain
sterility and to achieve complete solution of the
dissolved compounds. All solutions were sterilized
by heat after preparation.
For each animal, determinations were made of
body weight, initial and final, and organ weights
of preputial glands, seminal vesieles, ventral
prostate, and levator ani muscle.
RESULTS
The results of four experiments are shown in
Table 1. In the first experiment, Compound SC-
9420 given in a 10 to 1 ratio with testosterone
caused a marked reduction of the response of the
preputial gland to testosterone. The response of
the seminal vesicles and prostate did not appear
to have been reduced. SC-4956 increased the
growth of the seminal vesieles, but the inhibition
of the preputial glands was not statistically
significant.
§ Courtesy of Mr. W. E. Scott
¶ Courtesy of Kenneth Dumas, M.D.
t Courtesy of Francis J. Saunders, Ph.D., Di-
vision of Biological Research
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In the second experiment, Compound SC-10363
in a 10 to 1 ratio with testosterone inhibited the
response of the preputial glands, but did not
inhibit the response of the seminal vesicles and
prostate.
In the third experiment, 20 mg of Ro2-7239
was given in conjunction with 0.5 nnd 0.1 mg of
testosterone. The response of the seminal vesicles
appeared to have been inhibited; however, the
differences in the other organs were too small to
be significant.
In the fourth experiment, RS-1280 was given
in a 10 to 1 ratio. The seminal vesicles and levator
ani demonstrated an anti-androgenic effect, but
the inhibition of the preputial glands was prob-
ably not significant.
There was definite asymmetry between the
right and left preputial glands of the rats, with
the left gland usually being larger than the right
(mean 22 per cent greater).
DISCUSSION
The results of weighing the seminal vesicles,
ventral prostates, and levator ani muscles further
demonstrate that the effects of different anti-
androgenic compounds on preputial glands in
several cases were at variance with their effects
on these other androgen-sensitive target organs.
In screening compounds for anti-androgenic
ability, measurement of the suppression of re-
sponse of sebaceous structures to testosterone as
determined by weighing the preputial glands
would be a useful procedure. in testing com-
pounds SC-9420 and SC-4956, it would have been
misleading to have considered only the seminal
vesicles and prostate.
The individual variation in preputial gland
weight limits the ability to detect a small differ-
ence between test groups with confidence unless
large groups of animals are used. Groups of 25
or 30 would be better than those used in this
study, provided that enough test material was
available.
The finding of asymmetry of the preputial
glands is in general agreement with that of Hess,
who found left preputial glands to be 18 per cent
heavier than the right (14). The marked asym-
metry of the preputial glands would seem to
preclude using each animal as his own control by
removing one gland at the beginning of the test
period.
Regarding the mechanism of anti-androgen
action, Strickler has suggested that the net result
of two antagonizing hormones can sometimes be
satisfactorily explained by assuming a competi-
tive adsorption on a common surface at the
target cell (15). The dissociation constants of
the surface-hormone complexes for each hormone
and the ratio of the concentrations of the two
hormones would then determine the net result
of various mixtures.
CONCLUSIONS
1. A method for determining the effect of anti-
androgenic compounds on a specialized large
sebaceous structure, the rat preputial gland, has
been described.
2. Two of the five compounds tested, SC-9420
and SC-10363, reduced the growth of the pre-
putial gland in response to testosterone.
3. In screening compounds for anti-androgenic
ability, measurement of the suppression of re-
sponse of sebaceous structures to testosterone as
detecting by weighing the preputial glands can
be a useful procedure.
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